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A direct PCR approach for gene amplification from 

whole blood sample of sheep 

 
Kontham Sampath, Vishweshwar Kumar Ganji and Pottabathula Mallesh 

 
Abstract 
The genomic DNA extraction and PCR amplification of gene fragment from whole blood sample is a 

cumbersome process. Here in this study we described a direct PCR amplification of gene fragment from 

the whole blood sample of sheep bypassing the genomic DNA extraction steps. The detailed technique is 

explained and the results are suggestive of high accuracy in gene amplification. This can be used to cut 

short the time and is economic for gene amplification from whole blood sample with the same available 

reagents as for the conventional method. 
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Introduction 

The world is advancing with implementation of the rapid and cost effective techniques but still 

there is a need to develop a proper strategy for rapid PCR amplification of genomic DNA. 

Friedrich Miescher for the first time isolated DNA in 1869 [1]. The blood is the main source for 

many gene related studies in mammals [2]. Many advancements have been done by using 

different preservatives for blood preservation and effective DNA isolation [3-6]. Colony PCR 

was the one technique that is used for direct PCR amplification of gene fragment from 

bacterial cells [7]. In this study we explored the advantage of this technique for direct PCR 

amplification without isolating a genomic DNA. 

 

Materials and methods 

Blood samples: A total of 10 sheep blood samples are collected from local slaughterhouse, 

Hyderabad in EDTA containing vacutainer and stored at 4oC. 

Protocol: 1ml of blood sample is centrifuged at 5000rpm for 5min. RBC is lysed by adding 

RBC lysis buffer (0.32M sucrose, 1mM Tris HCl (pH 7.5) 5mM MgCl2, 1% Triton X-100) and 

centrifuging at 5000rpm for 5min to remove the lysate till the pellet becomes white. The pellet 

of WBC is resuspended in 300µl of nuclease free water (NFW) and used as a template for PCR 

and the reaction is set up as per the standard protocol [8]. The initial denaturation is done at 

96oC for 5min, 30 cycles of PCR at denaturation of 95oC for 30sec, annealing of 55oC for 

30sec, extension of 72oC for 1min and final extension of 72oC for 10 min. The PCR product is 

loaded on 1% agarose gel, run at 70V and visualized under UV gel doc. The genomic DNA is 

used as a positive control and no template control (NTC) as negative control. 

 

 
 

Fig 1: Diagrammatic representation of workflow for Direct PCR amplification of gene fragment from 

whole blood sample of sheep. 
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Results 

Fig. 2 shows the amplification size of 205 bp in positive 

samples and a genomic DNA control, no amplification in 

negative sample and NTC. 9 out of 10 samples shown 

amplification. 

 

 
 

Fig 2: Agarose gel electrophoresis of PCR fragment. 

 

Lane M: Gene Ruler 50bp DNA ladder Lane 1: Genomic 

DNA positive control show amplification of 205 bp Lane 2-

10: WBC cells from samples 1 to 9 respectively show 

amplification of 205 bp are positive Lane 11: WBC cells from 

samples 10 show no amplification was negative Lane 12: 

NTC show no amplification  

 

Discussion 

As we mentioned above there is a need for rapid and effective 

method for PCR amplification of gene from genomic DNA. In 

this experiment we explored the advantage of using WBC, a 

kindred of bacterial cells in colony PCR as a template for 

direct PCR amplification. The results indicate this method is 

highly specific and effective with high efficiency. The 

accuracy is high and not a concentration dependant one. The 

use of direct PCR amplification from whole blood sample 

saves time and economic. This can be used effectively to 

bypass the tedious process of genomic DNA isolation. In 

conclusion we came up with a more rapid, effective and 

economic way for PCR amplification of gene fragment from 

genomic DNA of whole blood sample. 
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